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Dcscflption 

BackqromdofthelnventiQn 

[0001] Trie invention reteles to a dotorrnable tube. « 
[0002] R Is KnoMmfroTi US patem specif feations^loa. 
3,353.599 and 5.014,779 to insert a cofruoalBd tube 
into the ¥velIbore cH an undefground bofehole and to 
opand the tube downhde into a tiibular shape. 
[0003] US patent spedRcation No. 5,366,012 dis- fo 
ctoses the expansion of a dotted pipe of wNch the slots 
open ip as a resuR of the expansion so as 10 reduce the 
radia) forces needed to expend the pipe. 
(00O4] The use of slotted or inrtialy corrugated Pipes 
has the disadvantage that the expanded pipes have a is 
Hmfted mechanical strength. 
(pODSi Memationalpstemappication.pubflcatlonNa 
WO 90/00626 ifiBdoses the expansion of an unsloeed 
cyfindfical pipe by means of an ej^aneion mancfrel. 
[0006) A disadvantage o( tie latter expan^on method » 
is tiaf fofces to expand «ie pipe are retaiively high end 
that the pipe oonlractB as a resull of the expansiGn proc- 
ess. 

[0007] K is an object of the present inventton to allevi- 
ate the dteadvanlages of the Imwn techniques and to 25 
provide a robust and detonnable tube which can be 
expanded or otherwise defomied by using a relatively 
low deformation force. 

^mmarv of the Invention ^ 

[OOQB] The deformable tube acoorriing to the invention 
thereto comprises a wal which is al least partI/ formed 
by a number of fUbules. wherein at least one tubule is at 
least partly defbrmed in response to defonnation of the x 
tube. 

[0009) The defomwiion may involve fliltaning or other 
change of the tubular shape of the tobules, which 
requIieB (xindpaOy bencfing forces which are signifi- 
cantly lower than the tervlonfbrces that are recMred to 40 
exp0id a tubular cylindrical Pipe. 

[0010) It may be reoMred to obtain a tube which can 
be deformed easily In an axial or in a radial direction or 
in both diredfons. AradiaBydeformable tube is useful if 
thetubeisforeDcanvletobeusedasanciandAxgas 45 
produciionftiiing which Is tobe Inserted Into a relatively 
narrow and irragularly shaped undevground weibora 

An aidaly deformable tube is useU if the tube is a pro- 
duction Iner or tubing, a wen casing or other well tubular 
wfM is Installed In a oonpacting reservoir where tfiere so 
is a risk of bucKing of the wel tubularB as a resuH c4 the 
compart ion process. 

[P011] MaradtaflydetormabietUbeisreqUredttispre- 
f^rred tfttt the wall of the tube is at least partly fomwd 
lyaseriesofaxialtUbuleswhicheacheKtendinadirec- 0 
tion substantially paiallel to a longitudbial axis of the 
tube Butfi that ifxm a racial deformation of the tobe the 
anal tiAxlles are at least partly deformed. 



[0012) . If an aadally deformaUe tube is required ft is 
preferred tatlhewalloflhetUbeisatleast parHy 
fonned by a series of toroidal tubules which extend in a 
Gubstantfafly ditxjiar direction around a longitudbnl axis 
of the tobe such that upon axial defomialion of the tube 
the toroidal tubties are at least partly flattened or other- 
wise defonned. 

[0013] Ha tube is required which is both axiaBy and 
radially detornnabie, it is preferred that the wal of the 
tube is at least partly formed by one or more helical 
tubules wfvch extend in a sU)stantiaIly helical directton 
with respect to a longitudinal axis of the tube such ttiat 
upon defcxmation of the tube in a Erection which is ori- 
ented at an angle relative to a bngitudnal direction of 
each of tie helical tubules, at least one of the hefical 
tubules is defonned. 

[0014] ThetUbiiesmaybemadeof ametel.ptastic 
nJbber or other material end may be welded, brazed, 
bonded or otherwise secured to adiacent tubules or 
Other parts of M vrall of the tube. 
[0015] The tubules may before expansion have a 
folded, cylindrical eSptical or prismatic shepe and may 
as a resiitof the expansion be unfolded orflattened into 
an elliptical, cylindrical or prismatic shapa 
[00161 Suitably, the tubules contain at the outer 
periphery of the tube openings or weak spots which 
open up as a result of the deformation process such Itiat 
one or more fluids are squeezed from the interior of the 
tubules into the space surroundng the ht)e. 
[001 7] In that case the fluids that are squeezed from 
the riterior of the tUxdes may contain one or more 
chemicals, such as a cfiemical treatment fluid or com- 
ponents of a ftquid cement slurry or components of a 
curing agent which conponents are only mfacod when 
or after they have been squeezed out of the tiAules. 

Rriafd^criptionQfthedrawinQS 

[0018] The inv^on wfil be descrfoed in more detail 
and by way of exampie with reference to ttie acconpa- 
nying drawings, in wfwch 

Rg. 1 is a cross-axial sectional view of a tube both 
before and after expansion, which tube has a wafl 
that is made of a series o( axial tubules which are 
cylindrical before expansion and ellpttcal after 
eotpaidon; 

Rg. 2 is a crosa-axial sedfonal viwf Of a bo<h 
before and after expansion, which tii>e has a waB 
that comprises a series of axial tUbUee virhich are 
prismatic before expansion and ell'fjtical after 
oq^ansion: 

Fig. 3 is a aoes-exial sectional view of a tube both 
before and after expansion, which tube has a wan 
that is made of a series o( axial tubules which are 
etfipbcal both before and after expansion : 
Rg. 4 is a cross-axial sectfonal view ol a tube 
before expansion wfiere tfte wall of the tube com- 
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prises a series of axia] tubules arvi the tJbe is 
folded into a substantiaRy flat dupe before it is 
unfolded and expanded: 

FiQ. 5 is a longitudral sectional view of a tube 
which comprises a wal thai is made ol a series of 
toroidal lUbules; 

Fig. 6 is an enlaroed detal showing the cyfindrical 
shape or three of the toroidal tubules that are endr- 
ded in Fig. 5; 

Fig. 7 is a longitudinal sedionai view of the tiibe of 
Fig. 5 aftei ajdal compression of the hjbe; 
Fig. 8 is an enlarged detai showing the edipfical 
shape of three of the tamidBl tubules that are enc^^ 
ded in Fig. 7; 

ng. 0 is a cfose-anal sediondl view of a ladiady 
tt^mtafale Ube oonprising etx uoal or heScal 
tiAata bolh before and after ei^onsioii of ttie lube; 
Fig. 10 is a ciobb aidnl aedlond view of en un«- 
panded tube of which 0ie w8> oon^prisoe a series of 
folded tubulee wNdi unfdd into a cyMrical shape 
during the process of CBqpanding the tube: 
Fig. 11 is a craesnanal sectional view of another 
unexpended tube configuratton where the wall com- 
prises a series of folded ttt)es which tfitold Into a 
cylindrical shape during the process or expandbig 
the tube; and 

Fq. 12 is a ooss^Ddal sectional view d an unsx- 
panded tube which folds open during the eo^Mtnsion 
process and wtich oorrprlseB a tubule which ads 
as a plastic hinge and which is Rattened as a result 
of tie tt^wnsion process. 

Dfllailfld dflSCTiPlinn jrarantkm 

[0019] fteferring now to Rg.1 there Is Shown a tubal 
in a cylndrical wefcore or other cavity 2. which lUbe 1 
has a wafl that is made tp of a series of axial tUbulee 3 
wtvch are substantidly cylindrical before expansfon ol 
the tU)e 1 and etlptica) after eoqiansion of the tube 1 to 
an erto ged dameter. as illustrated by refiarence 
numeral 3B. 

[00201 The tube 1 can be expanded by an e)q>ansion 
mandrel (not shown) or by inaaasing the hydraulic 
pressure in tie interior 4 of the tube 1 . As a resUI of the 
ei^vKion process the tulxjies 3 are subtject to a bend- 
iTQ process so that relatively low forces are required. 
t0021] If the tubules 3 ere made of steel or another 
metal then it is preferred that the tubules 3 are sintered, 
welded or brazed together along the length olthe areas 
5 where the tubules 3 touch each other 
[0022] If the tubules 3 have an impermeable waB and 
the tube 1 is used temporarily in the cavity 2. for exam- 
ple to provide a temporary seal, then the tite 1 can be 
radially contracted again by pumping a high pressure 
fluid into the irTteriors 6 of Vie hA)uies 3. whch wi 
induce the flattered tubiies 3B to resume their tubular 
shepa 80 that the tube 1 radial shrinlQ and can be eas- 
ily removed from the cavity 2. 



(0023] If the tube 1 is to be used permanently in the 
cavity Mor example H the tube 1 is to be used as a weH 
casing, then at least some of the tUxies 3 may be fled 
with Bquid components of a cemert slurry or o<her cur- 

5 ng agent such as a silicone gel and the outer wait of 
these tubules may contain openings 7. or weak spots 
which are opened as a resiit of the expansion process, 
via which said 6qtid components are stpeezed into the 
curounding annular space 8 sunrouncfing the expanded 

10 tube 1 and the Bquid components mbc ip and cure to a 
hardened cement siicone or other cured sealing com- 
position. 

(0024] Ftg. 2 lustratte an alternative embodiment of 
the defonrable tUbe accorcfing to the Inventloa This 
15 tube g is also radtaily deformable and confsrises a 
series of titxJes 10 which are prismatic before expan- 
don and eMcal after tt^mdon. as luBtratBd by refer- 
ence numeral 10B. 

10025) The lijUee 10 are arranged sUbstantiaDy par- 
90 aM to the longitudinal axis 11 at eie centre Of the tii>e 
g.Thetubulea 10 are made of sted or another metal 
end are comected to each other by longftudind welded, 
brazed or dniered bonds 1 1 . 
10026] Fig. 3 showe yet another eirbodment of the 
25 detonnafale tube according to the invenltanjn which the 
tube 12isradtaflydelQmiableandoompriee6a6erieeor 
tubules 13 wNch are dli()tical before and which have an 
ellpticd. elmoeinatiened shape after radial expendon 
of the tube 12. 

30 10027) In this embodiment the tubulec 13 deform from 
a f «st eRtptical shape, illustrated by rderence numeral 
13A in wNch the largest width of the dSptical tubiiee 
13A has a radal orientalion into a second tiSfAxi 
sh^M^ illusMedbyreiarencenumerd13Bin whidiffte 

X taigest width ortheellipticeltUbules ISA has alangen- 



10028] Refening now to Fig. 4 there is shown a 
defonnatte tube 14 which oornprisee a series of adal 
lUbulee 15. wherein two pairs oT tubules at oppodto 

40 sides of the tube 14 are Interoonneded by plastic 
hinges id. These plastic Nnges 16 alow the tUbe 14 to 
be stored and transported in a flattened shape e g. 
around a reding dnim (not shown). 
10029] Whence tube 14 is then unreeled from the 

45 reeing drum it can be brought into a cyfndricd shape 
tTy e guide fUnnd (not shown). I the tube 14 le to be 
used Inside a wel or Inside another tobular the cylindri- 
cd tube 14 is then reded into the weObore or the krtarior 
of the other tubular and expanded for example by pump- 

50 ing a high pressure fluid Into the interior 17 of the tube 
14. 

10030] The Initiany flattened tube configuration shown 
in Fig. 4 allows an easy elorage and transport of the 
tube 14, e.g. on a small dtamder reding drum, during 
55 the manufacturing stage and during transport from the 
manulacturing site to the site where the titoe 14 is to be 

used. 

[0031] Rgues5.6,7and8showyelanotheren4)od- 
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imeni or the defcxnvble aooofdino to the inve^ 
in wtvch the tubules 10\ B hm e toroidal shape in 
orcleriDmakeiheU>el9«daltydelonnabl6. . 
[0O32] The tube 19 shown in Fig. 5 can be a produc- 
tion finer in a ooopacting oB or Qas bearing formation, 
where as shown in detaD In Hq. 6 the toroUel tubiHes 
1 8A have a GUbGtantiaQy cyfindricat shape, in the oorfig- 
urabon shown in Fig. 7 the tube 19 has axiaily con- 
trected so that iti length is ia% shorter than its original 
length shown in Fia 5. 

[0033] As B resuft of the a)dal oontraction of the tube 

19 the tubules 186 shown in Fig. 7 ha>« been deformed 
into an eliptical shape, as is shown in more detail in Fig. 

8. 

[0O341 Referring now to Fig. 9 there is shown a U>e 

20 which is •^WKled witNn « wemore 21 or dher c«f- 

t0038] The tiA>e 20 has a wall that oonfjrisea six 
tiixJee 23. 24, 25. 26. 27 and 28 which extend in an 
axiat a heiicid osniiguraltort retains to the longitid^ 
axlB29aftheftiM20. 

[0036] Adiacem tubiies 23. 24. 25. 26. 27 and 28 are 
interconnected along »ieir length by etoogate welds 32. 
Plftstic hinges 22 are located in the waOa of the tubules 
23-28 at both Gidee of each weld 32. 
[0037] TTie unaxpanded tut>e 20 is shown at the cen- 
tre of the drwnng. The six unejq^nded tubules 23-28 
each have the form of a pie sector and only a rT«ior gap 

30 is present between adjacent tiixiles 23-28. To 
e)9)and the tube 20 a pressurized fluid ie punped into 
the gi^ 30 which wiQ induce the tube 20 to expand until 
the walls of the tUbJes 23-28 are stretched andtor the 
outer walls of the tubules 23B-28B are pressed against 
theweUbore21. 

[00381 The volume«9iGienktii>e configuration shown 
in Rg. 9 is attractlva ff tie lUbe 20 16 to be Inserted Into 
the weOxxe 21 via a narrow axceaa. such as a small 
diameter production totMng. Funhenmore the internal 
volume of the iMqpanded tubules 23-28 is relath/ety 
large whereas the internal wlume of the esqianded 
tubules 23B-28B is relatively small so that H the waRs at 
the outer circumference of the tubules 23-28 are perto- 
rated (V become during expansion oihenmse f tiid per- 
meable a relatively large volume of fluids is squeezed 
from the interior of the tubules 23-28 into the surround- 
ing annutua arvVor formation. 
[0039] InthlswayarelativeiylargevQlumeofaseafing 
agent and/br treatment fluid can be injected into the 
annulus surrouncfing the tube 20 and/br the formation 

31 sumourvSng the wel)ore21. 

PXMO] The externally permeable tube 20 is very suit- 
able to irijecl treatment fluids into an underground for- 
mation 31 wNch comprises along ttie length of the 
weftore 21 layers of varying permeabiity. If the outer 
wals d the tubulea 23-28 hSM a sigrificantly lower fluid 
permeability than the sunrounding fonration 27. then, 
as soon as «ie cuter wan of the tUxies 22B-26B is 
pressed against the wellbore 21. a relatively constant 



flux d Ireatmert fluid wil be squeezed into the >ierias 
sunounding fonratiort layera so that the risk of irrjection 
of treatment fluid mainly into the pemieable fonration 
layers and byiwssing of less permeeble layers Is mW- 

s mized. 

IP041) H the tube 20 Is used as a treatment fluid ir^ 
tion tod then the outer waBs of the tubules 23-28 may 
be made of a permeable rubber and/or a labric and ttie 
inner walls of the tobules 23-28 which tece the imerior 
10 30 of the tube 30 may be made of an impermeable rub- 
ber. After ir^ection of aie treatment fUdsthe presEiffe ki 
the interior 30 of the tube 20 may be reduced so that ttie 
tube 20 racBaily contracts and can be remwed from ttie 
borehda 

rs tP042] instead of alowing the tube 20 to contract after 
flua* ha^ been Injected into ttie tomutfion ttie tUM 20 
n«y be afiowed to harden m the e)q)anded position 
against the weObore 21 by fci fj ie giia ting the or 
other matarial with a slowly curing epoxy or other plastic 

JO conyo si tion, so that the 8oli(0ied ttte 20 than serves 
asaweliGner. 

[00431 The tube 20 and ttie tube conTvjrationB shown 
in Figs. 1 -4 may also have walls that are made of a Steve 
materiaim thai case the tube may be expanded by an 
25 Qo^sansion cone or by a balloon that is inflated tn ttie 
interior of ttie tube. 

[0044] Since ttie sieve material ttiat Oien fomw ttie 
walls of tubules is mainly bent and not or hardly 
siratdied the ^we opening size will remain fairly con- 

30 rtani during the expansion process. The ej^Mnded tube 
of sieve materiat then senws as a titer that prevents 
sand and other solid materials to enter the weObore 21 
[0045] The radialye>9>andable tube 20 and the other 
raduOy s^andable tUM configurations shown in Figs. 

55 1-4 may also be made of tubules 23-28 which are made 
of a fluid impermeable matericd. such as steel whicii 
orty delbrms » ttie pressure in the interior 30 o< ttie fcije 
exceeds a pre-set level. In ttiat case the tube may t>e 
bistaSed as a production tubing which serves as a 

40 dowrMe t](aw-out pre/enter which e)g)ands and seals 
of ttie anru^ sunounding the production titJing if a 
blow-out occurs. The radially expandable tube configu- 
ration shown in F»g. 9 can also be used as a driB string. 
In that case drilfing mud is punped ttvough the interior 
of the tubules 23A-28A diffing driSing. At the end of a 
<Wng cycle hiQ^ pressure f kid Is injected into ttie Into- 
nor 30 of the tuba 20 GO ttiat ttie tube 20 Is expanded 
against ttie borehole well 21 and tonns a lining of ttie 
weflbore and the drffl bit and downhole motor assembly 

50 is pufled to ttie surtace by e wtrefine or coiled tUbing 
passing through the interior 30 of the tube 20 and also 
serves as an eopansion cone. 
[0046] If only minor a9>ension of ttie tube is requred 
then the wall of ttie tobe may be provided with only one 

S5 or a few axial or helical tubules. 

p)047) If the wais of tfie tube 20 or tfie other radially 
Q^sardable configurations are made of a nibber or 
other elasticatly defomiable material then the expanded 
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tube may Berve 6S a high oqsension packer or bridoe 

plUQ. 

[0048] It wffl be urvlefdood that H (he tubules are ori- 
ented in an axial direcfon a racfany (Mo^^ 
be obtained. V the tubules are oriented in a ctrcumferen- 
tial OrMion as shovvn In Fig& 5-8 then an axiaOy 
defermable tube wiD be obtained. 
[0049] If the tubutee are oriented in a helical direction 
the lube will be deformable botti in axial and radial 
cflrections and the pitch angle of the heScal oonf igum- 
tion of t)e tUbules wll then influenoe the degree in 
wtiich the tube is axially or racfially detonnabia 
[0060] Fig.10show8aconfi g uf a tto n whereatube40 
conprisea a waH that consists of a series of axial tDtda- 
bteUxiee 41. 

[0051] R the tUExjles 41 are made of steel then ffwr 
are interoomected side by side along their length ty 
axlaJ welds 42. Each tixie 41 oomprlses ai the outer 
circumfarence of the tube 40 a angle plastic Nnge 43 
wid at the imer circumference of the tut>e 40 a set ol 
lour plastic Nnges 44. 45. 46 and 47. Each ot these 
plastic hinges 43-47 is formed by machining an axial 
groove in the inner and^or outer surlaoe of the wall of the 
tubule 41. 

[0062] Tie set of tour plastic hinges 44-47 defines a 
wan segment where the tubules 41 can be folded 
inwardly to fonn a U- or delta-shaped recess 48 that 
faces the interior 49 of the tube 40. 
[0063] The tube 40 is expanded by purping a pressu- 
riied fluid Into the interiorv 50 of the tubules 41 which 
causes the tubules to uriloM by hiriging about the plastic 
hinges 43-47 so that the tubules 41 each obtain a cylin> 
drical shape (not shown). 

[0054] As a result of the unloking of the tubules 41 the 
tut)e 40 obtains a larger external and iitemal d«meter. 
[0065] Rg. 11 shows another tube 51 whicii com- 
prises a wafl that consists of a sartos off axial toklable 

tubules 52. 

[0056] tf the tubules 52 are made of steel then they 
are interoonnected Gide by side along their length fay 
axial welds 53. Each tubiie 52 comprises both at the 
outer and the inner circumference of the tube 51 asetof 
lour plastic hinges 54 that are formed t}y machining 
axial grooves in the inner vtSJor outer surface of the 
wall of each tUxie 52. 

[0057] Each set of tour plastic Nnges 54 defines a wal 
segment wtiere the tubules 52 can tw folded hwardlyto 
form a U- or delta-shaped recess 55 that faces either 
the exterior 56 or the interior 57 of the tube 51. 
[0058] The tube 51 is expanded by punpiTYg a pressu- 
rized fluid into the interiors 58 of the tutxies 51 wtvch 
causes the tubules 52 to iMitold by hinging about the 
plastic hinges 54 so that the tubules each obtain a cylin- 
drical shape (not shown). 

[0069] As a result of the unfokfing of the tubules the 
tut)e 51 obtains a larger external and internal <Sameter. 
[0060] Fig. 12 shows a foldable tut>e 60 wtxch com- 
prises at its lower side a single plastic hinge that s 



formed by an axial hixie 61 and at hs upper side a set 
of four plastic hnges 62 that are fcrmed by machining 
aaal groom in the outer or inner surface of the wttD of 
tfietubeea 

5 [0061] The four plastic hinges 62 deline a delta- 
shaped reoeaa 63 01 the qsper side of the tube 60. when 
the tube is in its folded shape. 
[0062] The tube 60 is unfolded by pumping a pressu- 
rixed fluid into the interior 64 of the tube GO. This causes 

10 the tube to untold in the direction of the anows into the 
cylindrical shape which is ISuBlraled by the broken Ines 
60A. The tubule 61 then acts as a plastic Nnge and 
obtains as a result of tto untolding of the tUba 60 the 
eliptieal shape which Is lluslrated by broken Ines 61A. 

15 {00631 ThetubuSeSlismadeofaplacScallydetorm- 
irible material, such as a tormable Nflh^englh low- 
aJtoy or dual phase steel gradei wtilch also pfOvUes 
flSKliKy to tie tube 61 h dRXjmfeierillal (fr^^ 
ing the untolding procedure. After tie untolding pfooe- 

20 dure a curing agent may be punnped into tie interior 65 
of the ttfipttoal tobule 61A to reHoroe tie tUbUe 61A. 
The interior 65 of tie tiUe 61 may comprise electrical 
and/br hydrauic conduits tor bansnission of electric 
and/or hydraulic power andtor signals akang tie lengtti 

?s of the tube. 

[0064] The embodimenls of tie detormaMe titoe 
shown in tie drawings proiride a tube which can be 
deionned easily and whtoh can be reeled on a reeling 
drum. The ttx can be unreeled from the dmm and 

3c ff^ected into an underground borehole or ottior cavity In 
which the tube is to be used. The lube is subsequently 
dekxrmed inside tie borehole or otier cavlly by Chang- 
ng tie tubular shape of one or more tubulea in tie wall 
ol tie tube. The detomiatton may involve flattaning. 

95 untottngorotierdelonnationoftietUbuleorlUbUea. 

aalms 

1. A deformable tube having a well which is at least 
40 pertly formed by a nuntoer of tubuiea whereh at 

least one tUbule is at least party dsiomied in 
response to deformation of tie lube. 

2. The deformable tilM of claiml. wherein tie wal of 
45 tie tit>e is at least party tomied by a series of axial 

tixies which each eodend in a direetion subetan- 
tially paraHel to BtonglludM axis of tie tube such 
tot ifXKi a radial deformation of tie tube tie axial 
tUxjies are at least partly deformed. 

so 

3. The deformable tube ot daim 1 . wherein tie iral of 
tie tube is at least party formed by a series of toroi* 
dal tubules wtich extend in a s ubstantiaiy circular 
(Srection around a longitudinal axis of tie tube such 

65 that L|xxi axial deformation of the tube tie toroidal 
tubules are at least psaty deformed. 

4. The deformable tiiie of daim 1 . wherein tie wafl of 



5 



9 



EP0952305A1 



the tube 18 at least party formed by one or more 
helical tubite which eodend in a eubetantially heTi- 
cal directxxi with respect to t lorvtuSnal axis of 
the tUM such triat upon detonration of the tut>e In a 
direction which is oriented at an angte relative to a $ 
longiluf ntf cSrection of each of the helical tUxjIes. 
ct least one of the helical tubUes is at least partly ' 

detormed. 

5. The deformable tube of claim 1. wherein the wan of fo 
the tube is at least party formed by a mute of 
substartiany parallel tiijules which ore ananged 
side by side and are connected to each other. 

e. Ihe deformaUe tube of daim 5, wherein the is 
tubides are made of metal and the sides of • pair of 
Adiacert tUbUes substantially touch each other and 
are sintered, welded, spot wBldedL brazed, bonded, 
or ottieiwise secured to each cttMT. 

JO 

7. The detormaWe tube of dalm S, wherein the 
tubules are made of a plastic or elastomeric mate- 
rial or a fabric and the sides of ac^acent tUbuies 
substantiany touch each other and are bonded to 
each other. » 

8. The defOrmabla tube of daim 1, wherein before 
deformation of the tube the tubules have a sUbatan- 
tialy cylindrical shape and deform into a sUbstan- 
tiaty e(r|)tical or flattened shape in response to 30 
deformation of the tube. 

9. The deformabia tube of daim 1. wherein before 
defonnation of the tube the tubules have a sU)6tan- 
tialy prismatic shape and deform into a sUbstaiv « 
tialy flattened Shape In response to d e for ma t i on of 
thebiia. 

10. The deformabi© tube of dalm 1. wherein the 
tubules contain at the outer periphery of the tUbe 40 
openinos or weak spots which open up as a result 

of the deformation process such that one or more 
fluids are st^ueszed from the interior of the tubules 
into the space surrounding the tube- 
rs 

11. Thedetonmbletube of dalm 10. wherein the fluids 
that are squeezed from the interior of the tiiwIeG 
contain orte or more chemicals, such as compo- 
nents of a liquid cement slurry. Gompon»1s of a 
curing agent or a chemical treatment fluid. so 
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Fig. 10. 
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